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Compositions and methods for imparting fmprovecl rheoioov on pfoment based Inks and 
paints. 



The present invention is directed to pigment compositions containing besides an organic 
pigment aiJ^^ast tvyLo.coloure.d.compunds of .opposing charge, and iDWpaintcompQSittQns. 
containing same. 

The ink/paint compositions show improved rheological (flow) performance and no loss or 
almost no loss in colour strength. 

In order to improve the flow properties of pigment compositions, it is known from GB-A- 
V356'253 to incorporate in diarynde^pTgrrienfs 0 ) water-soluble azo dyestuffs which havethe" 
same general chemical structure as the pigment but contain acidic groups and (2) fatty 
alcohols, fatty acids, fatty esters or fatty amines. 

One of the pair of agents (1) and (2) is not coloured and therefore does not contribute colour 
Intensify to the pigment composition. In addition the non-coloured portion can Interfere with 
the performance of other pigment additives, e.g. lithographic properties of resulting inks can 
be affected leadrng to printing problems. 

US-A-4'461*647 describes so*-called fluldized agents which are water*insotubl6 asymmetric 
dyestuffs substituted by long chain ammonium salts which are added to pigment dispersions 
in order to enhance their fluidity and flocculation resistance. 

Fluidizing agents are restricted to pigment derivatives and can suffer from colour strength 
loss, lithographic problems and interference with other pigment additives. 

There is a need in pigment industry, therefore, to pigment compositions to be used in inks 
and paints with improved rheological properties (stability to flocculation) and good coloristic 
effects. 

It has now been found surprisingly that pigment compositions comprising an organic pigment 
and a combination (complex) of at least two, normally water-soluble, coloured compounds 
(dyes) of opposing charge, e.g. of at least one anionic and one cationic dye, which dyes are 
readily available ones, as dlspersants for the pigment, can largely overcome the mentioned 
problems of conventional pigment compositions. 



It is assumed that the dyes of opposing charge are complexed In such a way as to be 
retained within the pigment composition. Alternatively, the retention of both the dyes by 
separate desolubilisatlon mechanisms Is also possible. 

Accordingly, the present invention provides In a first aspect, a pigment composition of (1) an 
organic pigment and (2) a combination of at least one anionic and at least one catlonic 
coloured compound wherein the combination (2) comprises 

(a) at least one anionic and at least one catlonic dye, each of a chemical stmcture differing 
from that of the organic pigment (1 ), 

(b) at least one anionic and at least one catlonic pigment derivative, the chemical structure 
- -otat least-one-ohwhlch-ls-notderivedlrom said organic plgment-(1),-oi - 

(c) mixtures of (a) and (b). 

In a second aspect, the present Invention provides said pigment composition as a solid 
composition, preferably as a pigment powder or as pigment granules. 

In a further aspect, the present invention provides a non-aqueous composition, preferably a 
non-aqueous pigment dispersion. 

In another aspect, the present Invention provides methods for preparing said solid or non- 
aqueous pigment compositions. 

In yet anottier aspect, the present Invention provides non-aqueous inl<s or paints (oil ink or 
paint compositions, based e.g. on petroleum distillates) containing said pigment dispersions, 
and metiiods for preparing them. 

In yet another aspect, ttie present invention provides tiie use of said non-aqueous inl<s or 
paints (lnl< or paint compositions) In printing and paint systems. 

These and further aspects of tiie present invention will be described in the following. 

The basis for the inventive pigment composition can be from the range of organic pigments 
such as. but not exclusively, monoazo, disazo, naphthol. dioxazone, azometiiin, 
azocondensation, metal complex, nitro, perinone, qulnollne, antiiraqulnone. 



benzimidozolone, isoindoline, isoindolinone. quinacridone, hydroxyanthraquinone. 
aminoanthraqulnone, anthrapyrlmidine, fndanthrone, flavanthrone, pyranthrone, anthantrone, 
Isovfolanlhrone, dlketop^rolopyrrole, carbazole, petyiene. indigo or thioindigo prgments. - -- 
Mixtu^e8 of the pigments may be used. -. — 

Examples of Uiese pigments and also further pigments can be found in the monograph: 
W. Herbst, K. Hunger "Industrielle Organische Pigmente," 2"^ edition, 1995, VCH Verlags- 
geselischaft. 

Preferred pigments for the application of the present invention are mono- or disazo pigments, 
"preferably mono- or diarylides, or metal complelces.'preferably a copperphthalocyanine 
pigment, or naphthol pigments, preferably p-naphthol or a p-oxynaphthoic acid (BOtMA) 
pigments. 

More preferably, the following organic pigments are used inventively. 

Mono- or diarylide yellow pigments selected from C.I, Pigment Yellow 1, 2, 10, 12, 13, 14, 

17, 61, 62. 63, 64. 65, 73, 74, 75, 83, 127. 168. 174, 176, 188 and 191. 

Monoarylide yellow pigments selected from C.I. Pigment Yellow 1 , Cl.Pigment Yellow 2, 
CKPlgment Yellow 65, CLPigment Yellow 73, CKPigment Yellow 74 and C.I. Yellow 75. 

Diarylide yellow pigments selected from Cl.Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. 
Pigment Yellow 14, C.I. Pigment Yellow 17 and C.I. Pigment Yellow 83. 

Disazo orange pigments selected from C.I. Pigment Orange 16 and C.I. Pigment Orange 34. 

Naphthol red pigments selected from C.I. Pigment Red 48:1, C.I. Pigment Red 48:2, C.I. 
Pigment Red 48:3, C.I. Pigment Red 48:4, C.I. Pigment Red 48:5. C.I. Pigment Red 49:1. 
C.I. Pigment Red 52:1, C.I. Pigment Red 52:2, C.I. Pigment Red 52:3, C.I Pigment Red 53:1, 
C.I. Pigment Red 53:2, C.I. Pigment Red 53:3, CI. Pigment Red 57:1, C.i. Pigment Red 
57:2, C.I. Pigment Red 58:2, C.I. Pigment Red 58:4, C.I. Pigment Red 63:1 and C.I. Pigment 
Red 64:1. 



-4- 



Blue or green copper phthalocyanine pigments selected from CI. Pigment Blue 15:3, C.I. 
Pigment Blue 15;4, C.I. Pigment Green 7 and C.I. Pigment Green 36. 

The anionic dyes are typically, but not exclusively, commercially available dyes selected from 
acid dyes, direct dyes, reactive dyes and mordant dyes. As a mie, their chemical stnicture is 
different from that of the organic pigment. 

Preferred are the following anionic dyes to be used inventively: 

Acid dyes selected from C.l Acid Black 1, 24 and 48. CKAcId Blue 1, 7, 9. 25, 29, 40, 45. 74. 
80. 83. 90, 92. 113, 120, 129 and 147. C.l. Add Green 1,3. 5, 25, 27. and 50, C.l. Add 
-Qrange^7T87 10. 12. 51. 52,-63 and 74; e:l-Add-Red-lT4r8r14r1-7r18.-26.-27. 29, 37, 44v 
50. 51. 52, 66, 73, 88, 97, 103. 114. 150. 151 and 183. CI. Add Violet 7 and 17. and CI. 
Add Yellow 1 , 9, 1 1, 17. 23, 26. 29, 34. 36. 42, 54, 76, 99 and 169. 

Direct dyes selected from C.l. Direct Blue 1 . 14, 53 and 71 . CI. Direct Violet 51 , CI. Direct 
Red 2, 23, 28, 75, 80 and 81. and CI. Direct Yellow 4, 8, 9. 12, 27, 50, 62 and 172. 

Reactive dyes selected from CI. Reactive Black 5, CI. Reactive Blue 2, 4 and 15, 
CI. Reactive Orange 16. CI. Reactive Red 2 and 4, and CI. Reactive Yellow 2. 

Mordant dyes selected from C.l. Mordant Black 17 and CI. Mordant Violet 5. 

One or more anionic dyes can be used In tiie Inventive pigment compositions. 

The anionic dyes may also be pigment derivatives bearing one or more addic groups which 
impart to them a (certain) water solubility. The anionic pigment derivative may be a 
derivative of organic pigment (1), on the one hand, but also need not to be of similar 
structure to organic pigment (1), on the other hand. 

As a rule, the anionic pigment derivatives give good results when associated witii a non- 
derivative cationlc dye. 

Preferred anionic pigment derivatives are those derived from the prefened pigments 
mentioned hereinbefore. 



The cationic dyes are typically, but not exclusively, also commercially available dyes which 
may be - according to their chemical characterization • azo. azomethin, methln. polymethin. 
-aane, cyanine, oxazine, thiazine, thiazole, acridlne, anthraquinone xanthene 
^or ketone imine dyes. Their chemical structure is generally different from that of pigment (1). 



Preferred are the following cationic dyes to be used inventively: 

Cationic black dyes selected from CJ. Basic Black 2 and C.I. Basic Black 7. 

Cationic blue dyes selected from C.I. Basic Blue 1, 3, 6, 7, 9, 11, 12, 16, 17, 24, 26, 40, 41, 
57, 66, 80, 123 and 159. 



Cationic green dyes selected from C.l. Basic Green 1, 4 and 5. 

Cationic orange dyes selected from C.I. Basic Orange 2, 14, 21 and 54. 

Cationic red dyes selected from C.I. Basic Red 1 , 2, 5, '9, 10, 13, 22, 29, 46 and 54. 

Cationic violet dyes selected from C.I. Basic Violet 1 , 2, 3, 4, 10 and 35. 

Cationic yellow dyes selected from C.I. Basic Yellow 1, 2, 11. 13, 17, 19, 21, 24, 28, 40, 45, 
53, 61, 63 and 73. 

One or more cationic dyes can be used in the inventive pigment compositions. 

The cationic dye may also be a pigment derivative bearing one or more basic (basic means 
cationic) groups which impart to them a (certain) water solubility. The cationic pigment 
derivative may be a derivative of organic pigment (1), on the one hand, but also need not to 
be of similar structure to organic pigment (1 ), on the other hand. 
Preferred cationic pigment derivatives are those derived from the preferred pigments 
mentioned hereinbefore. 

The cationic pigment derivatives can be combined wltifi non-derivative anionic dyes to give 
good results, too. 



-6- 



When a combination of an anionic and a catlonic pigment derivative Is used In the Inventive 
pigment compositions, one of said pigment derivatives is not derived from organic pigment 
(1). l.e. this derivative has to show a different chemical stnjcture from the base structure of 
organic pigment (1). 

Combination (2) of the inventive pigment compositions preferably comprises such pairs as: 
positively charged dye + negatively charged dye 
positively charged pigment derivative + negatively charged dye 
positively charged dye + negatively charged pigment derivative 
positively charged pigment derivative + negatively charged pigment derivative 
' (the twb~deri>^ivesm^^^^ " 

Alternatively, It has been found that at least a partial replacement of tiie anionic/cationic 
coloured compound (anionic/cationic dye or anionlc/catlonic pigment derivative) with an 
anionlc^catlonic surfactant, respectively, can also lead to inventive pigment compositions with 
sufficient performance. Up to about 1/3 (0 to 0.33 mole%) of the anionlc/catlonic dye 
(anionic/cationic pigment derivative) can be replaced by an anionlc/catlonic surfactant, 
respectively. 

Suitable surfactants are known to those skffled In the art. Preferably they comprise e.g.long 

chain (fatty) alcohols, adds, esters or amines and their derivatives, such as alkoxylates 

(ethoxyiates), which conUiin positively/negatively charged groups. 

In this context, reference is made to the relevant textt>ooks, sdentiflc or technical 

publications. 

Preferred pairs of combination (2) - vwhen anlontc/cattonlc surfactants are used - comprise: 
positively charged dye/po^tively diarged surfactant + negatively diarged dye 
positively charged pigment derivative/ positively charged surfactant + negatively charged 
dye 

positively charged pigment derivative/ positively charged surfactant + negatively charged 

pigment derivative (the two derivatives must be structurally different) 

negatively charged pigment derivative/ negatively charged surfactant + positively charged 

dye. 



CI. means Colour Index as complied by the by The Society of Dyers and Colourlsts and The 
American Association of Textile Chemists and Colourists. 

Details, such as descriptions and definitions, for the mentioned pigments, the anionic dyes as 
acid, direct, reiactive and mordant dyes, and the cationic (basic) dyes can be found there. 

The Inventive compositions of organic pigments or organic pigment compositions (the latter 
may Include typical additives such as abietyl reseins, other rheology modifiers and ink 
vehicle components) may contain usually from 50.1 to 9g«8% by weight (b.w.), preferably 
from 80-0 to 99.0% (b.w.) of the pigment, usually from 0.1 to 49.8% (b.w.), preferably from 
0.5 to 10.0% <b.w.) of at least one anionic coloured compound (dye), and usually from 0.1 to 
• 49;8%-(biWr)rpreferably-fromO.-& to-1^%^ (b.w.) of aMeast-one-cationic-coloured-eompound— 
(dye). 

Aqueous preparations of these compositions have a solids content usually from aboiit 0.5% 
to 20%, preferably from 5 to 18%. Organic pigment dispersions can be prepared from dry 
pigments, by use of additional surfactants, at a level of at least 50% pigment by conventional 
techniques. 

In non-aqueous lithographic inks, pigment concentration nonnally is 8 to 20%. Ink 
concentrates, where rheology modifiers can be particularly useful, con contain up to 50% 
(0.5 to 50%) pigment. In certain circumstances, low pigment concentration below about 5% Is 
also possible. 

The (nofhaqueous) pigment compositions may optionally contain further additives such as, 
but not exclusively, e.g. abietyl resins and ablety derivatives, surfactants, pigment 
derivatives, extenders, Ink vehicle components, rheology modifiers, etc. 
Effective amounts should be used, e.g. from 0 to 50% (b.w.), based on the combined weight 
of the pigment and the dyes. 

The dyes may be used as a solution or dispersion in water or other suitable solvent. 

The dyes may also be used in press-cake, granule or dry powder form. 

The dye mixture (complex of anionic and cationic dye(s)) may also deliberatedly formed and 

Isolated prior to use and utilised as a solution or dispersion in water or other suitable solvent. 

The dye complex may also be used in press-cake, granule or dry powder form. 
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The anfonic/cationic coloured compound (dye) may be Incorporated Independently or 
together into a pigment preparation, preferably a water-based composition (dispersion), 
during or after Its preparation by standard stirring/milling techniques. 
Alternatively the dyes or dye complexes may be incorporated Into the pigment during its 
synthesis, I.e. before or after coupling, but more preferably after completion of coupling, but 
before Isolation, washing or drying. 

When preparing Inventive pigment compositions in solid fomi, such as pigment powders or 
pigment granules, the method comprises e.g. heating an aqueous pigment sluny (as 
obtained by nonnal synthesis steps) containing the necessary additives, to Induce 
flocculation, followed by cooling and Isolation which comprises such steps as filtering and 
washing Untilsalt free;, andlheirdtyihg ahd/orgranulating th'S" composition. 
Alternatively, the method can be started by a dispersion step for the pigment In an aqueous 
solution of the dyestuffs (at least one anionic and at least one cationic dye). 

The Inventive pigment compositions may be used In all customary industrial printing 
processes such as lithographic, flexographic, gravure. letterpress, screen. Ink-jet, Intaglio, 
aqueous or other printing inks, further In all customaiy Industrial paint systems such as 
decorative, industrial, automotive or other paint systems, to provide Improved rheology with 
no or at most minimallzed reduction of colour strength. 

The method of preparation of tiie Ink system Is by methods of shear to induce dispersion 
Into a varnish system. Examples of the wide range of techniques are trlple-roll-mlll and bead 
mill. Varnish systems are also wide ranging and known by the artisan. 
B»mples of tiie final application are off-set Trthography and sheet fed. 

Alternatively, when preparing the printing Inks or paint systems, the dyes may be 
Incorporated independently or together (dye complexes) to a conventional Ink or paint 
fonmulation before, during or after pigment addition. 

For ttie preparation of the Inks and paints corresponding high molecular weight organic 
substances, such as binders, synthetic resin dispersions etc. and the inventive pigment 
compositions are usually dispersed or dissolved together, optionally togettier witii customary 
additives, such as dispersants, fillers, paint auxiliaries, siccatives, plasticlzers and/or 
additional pigments or pigment precursors, in a common solvent or mfacture of solvents. This 
can be achieved by dispersing or dissolving tiie Individual components by themselves, or 



also several components together, and only then bringing all components together, or by 
adding everything together simultaneously. 

It Is the use of at least two dyes of opposing charge (dye complex) as part of a pigment 
composition which gives the inventjve pigmentj^omposltions their particularly useful 
properties and advantageous effects, i.e. their improved rheological (flow) perfonnance 
combined with no or at most a minimum loss in colour strength, over pigment compositions 
of the state of the art 

The desired effects and the other by-properties can be moderated by the appropriate 

gelectlofTOfth'e relatls?e~ratlirafR3't5ta1^T?r^ dyes'sRoUldalso Be 

selected that undesirable effects on product shade do not occur. As the pair of materials (dye 
complex) which are responsible for the Improved rheological performance are both coloured, 
in general of the the same colour, almost no loss in colour strength is observed. 

The present invention is further illustrated by, but not restricted to, the following examples In 
which all parts and percentages are by weight unless othenvise indicated. The temperatures 
are given in degrees centigrade. 

Examoles: 
Example 1 

To a stirred C.l. Pigment Yellow 13 aqeous slurry containing 63 g of the plgment,an aqueous 
solution containing 2 g of 4,4'-bIs[[1-[((2,4-dfmethylphenyl)amlno]carbonyl]-2-oxypropyl]azo]- 
[1,1'-biphenyi]-2,2'disulphonlc acid is added, followed by an aqueous solution containing 3.5 
g of C.l. Basic Yellow 40. Following this an aqueous solution of Burez K50-505A potassium 
salt (potassium soap of disproportionated rosin, 50%. Eka-Nobel), containing the equivalent 
of 30 g resin acids, is added and the resulting sluny heated to roughly SS^'C by direct steam 
injection. 

The slurry is acidified by dropwise addition of dilute hydrochloric acid, then cooled, filtered 
and washed until salt free. The product presscake is dried giving 94 g (= 95% yield). 
The resulting dye pair is thus formed in situ during pigment processing. 
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Example 2 

The Example 1 procedure fs repeated with 64 g of C.I. Pigmer^t Yellow 13 plus 2.5 g of C.I. 
Basic Yellow 28 In place of CI. Basic Yellow 40. 

Example 3 

The Example 1 procedure Is repeated with 63.8 g o C.l. Plgmertt Yellow 13 plus 1.7 g of C.I. 
Basic Yellow 17 in place of C.l. Basic Yellow 40. 

Example 4 

— The Example-l procedure is repeated with 64:1 g-of-C;lrPigmentYellowt3 plus 2.4 g of Clr 
Baslc Yellow 13 In place of C.l. Basic Yellow 40. 

Example 5 

The Example 1 procedure is repeated with 64 g of C.l. Pigment Yellow 13 plus 2.5 g of C.l. 
Basic Yellow 45 In place of C.l. Basic Yellow 40. 

Comparative Examples A to D: 
Example A 

The Example 1 procedure is repeated with 66.5 g of C.l. Pigment Yellow 13 and no added 
C.l. Basic Yellow 40. 

Example B 

The Example 1 procedure is repeated with 68.5 g of C.l. Pigment Yellow 13 and no additions 
of either C.I. Basic Yellow 40 or 4.4'-bis[[1-[t(2,4-dimethylphenyl)amino]carbonyl3-2- 
oxypropyl]azo]-[1 ,1 •-biphenyi]-2,2'-disulphonlc acid. 

Example C 

The Example 1 procedure is repeated with 65 g of C.l. Pigment 13 but In absence of 4.4'- 
bis([1-[t(2,4-dlmethylphenyl)amino]carbonyll-2-oxypropyllazo]-[1,1'-biphenyll-2,2'- 

dlsulphonlc add. 
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Example D 

The Example 1 procedure is repeated with 66 g of CJ, Pigment 13 but in absence of of 4.4'- 
bisin •[[(2;4-dlmethylphenyl)amino]carbonyll-2-oxyprop ,1 •-biphenyI]-2,2 - 

- disulphonic acid..2.5 g of CJ. Basic Yellow is also used in place of C.l. Basia Yellow 45. . . . 

Example 6 

A stirred aqueous sluny containing C.l. Pigment Blue 15:3 0-copper phthalocyanine) is 
heated to 90*^0. A slurry containing 2.5 g of copper phthalocyanine monosulfonic acid is 
added and stirring continued for 30 minutes. An aqueous solution containing the equivalent 
of 4 g of C.K Basic Blue 9 (Methylene Blue) is then added and stirring continued for 30 
"Inifiules more. TfieTf^uKlng'sIurry is cooledrf iltei^a ana washed untlFsaltlree.lhen ciried'" 
giving 58 g of pigment composition. 

Example 7 

To a stinred aqueous slurry of 6,1 g of copper phthalocyanine monosulfonic acid at pH of 11 
is added 3*49 g of C.L Basic Blue 9. An aqueous solution containing 3*25 g of 
dodecylbenzene-p-siilfonic acid, sodium salt, is added and then the resulting siuryy is filtered 
and dried, giving a yield of 9.58 g (78%). 

This dry complex is added at a 3% level to a stirred aqueous slurry of C.l. Pigment Blue 15:3 
at 30''C and pH 1 . After stirring for 1 hour the slunry is filtered, washed until salt free and 
dried. 

Example 8 

To a stirred aqueous slurry of 12.12 g of copper phthalocyanine monosulfonic acid at pH of 
1 1 1s added 3.74 g of C.l. Basic Blue 9 and the the resulting slurry is filtered and dried giving 
a yield of 1 1 .84 g (74%). 

This dry complex is added at a 3% level to a stirred aqueous slunry of C.l. Pigment Blue 15:3 
at 30*'C and pH 1 . After stinging for 1 hour the slurry is filtered, washed until salt free and 
dried. 

Comparative Eamples E to G: 
Example E 

The Example 6 procedure is repeated In the absence of C.l. Basic Blue 9. 
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Exampte F 

The Example 6 procedure is repeated In the absence of both C.I. Basic Blue 9 and copper 
phlhaiocyanlne monosuifonlc add. 

Example G 

The Example 8 procedure is repeated in the absence of both CI. Basic Blue 9 and copper 
phthalocyanlne monosuifonlc acid. 

T^t Method: 

.The products-Qf-thejforegotag-exaraptes were used to prepare aqueDua^lspsrslon&iSDntatag.. 
20% pigmentation which are tested Into a commercial heatset varnish system on a Buhler 
SDY-200 three roll mill. 

The Inks are then reduced to between 12 to 16% pigmentation (depending on the pigment 
t^e) by the addition of further varnish. 

Colourlstic assessment is carried out on the prints produced from a Prufbau Printer and low 
shear flow assessed on a 45» angled plate after 2 or 24 hours, depending on the the pigment 
type (2 hours for yellow pigment commpositlons, 24 hours for blue pigment compositions). 

The figures in Table 1 are quoted in comparison to a commercial pigment standard (low 
shear flow and colour strength - 100%, each). 
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Table 1: 



Example No, . : " : 


Low Shear .Row [%] 


Colour Stren9th.[%]. ill 


1 


195 


100 


2 


15.Q 


110 


3 


140 


100 


4 


130 


100 


5 


140 


100 


A (ComDSirison) 


95 


105 
i 


B (Comparison)- 


90 


110 


C (Comparison) 


90 


110 


D (Comparison) 


110 


95 


6 


290 


100 


7 


220 


100 


8 


160 


100 


E (Comparison) 


170 


100 


F (Comparison) 


100 


100 


G (Comparison) 


100 


100 



Example 9 

This example relates to an isolated complex of a dyestuff pair as an Ink additive. 
An 80ml aqueous solution containing 2.0g 4,4'-bis[[1-[[(2,4-dimethylphenyl)aminolcarbonyl]- 
2-oxypropyr|azoM1,1'-blphenyll-2,2'-disulphonlc acid Is mixed thoroughly with an 80ml 
aqueous solution containing the equivalent of 1 .5g cation weight of Basic Yellow 28. To this 
mixture a 45mi aqueous solution of Burez K50-505A potassium salt, containing the 
equivalent of 1 .6g resin acids, Is added resulting In increased alkalinity (pH 9.5). The mixture 
Is heated to 60*'C and the pH reduced to 5.0 by the addition of dilute hydrochloric acid. The 
resulting material was filtered, washed and dried giving a 90% yield. The dry product is 
ground and blended with a standard diarylide yellow composition (Pigment Yellow 174) at a 
weight ratio of 1:19 respectively. 
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Table 2: 





Low shear flow 


Strength 


Example 9 


240% 


102% 


Comparative Example H 
(Pigment Yellow 174 
alone) 


100% 


100% 
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Clafms: 

1 . A pigment composition of (1) an organic pigment and (2) a combination of at least one 
anionic.and at least one cationlc coloured compound wherein the combination (2) comprises 

(a) at least one anionic and at least one cationlc dye, each of a chemical structure differing - 
. from that of the organic pigment (1), 

(b) at least one anionic and at least one cationlc pigment derivative, the chemical structure 
of at least one of which is not derived from said organic pigment (1), or 

(c) mixtures of (a) and (b). 

2. The pigment composition according to claim 1 wherein the organic pigment is a monoazo, 
"aisazo, naphthoic drdxazoneTa^Tnethlr metal confipIexTnltro, perin 

quinoline, anthraquinone, benzimidozolone, isoindoline, isoindoiinone, quinacridone, 
hydroxyanthraquinone. aminoanthraquinone, anthrapyrlmidine, indanthrone, flavanthrone, 
pyranthrone, anthantrone, isoviolanthrone, diketopyrroiopyrrole, carbazoie, perylene. Indigo 
or thioindigo pigment 

3* The pigment composition according to claim 2 wherein the organic pigment is a mono- or 
disazo pigment, preferably a mono- or diarylide, or a metal complex, preferably a copper 
phthaiocyanine pigment 

4. A pigment composition according to claim 2 wherein the organic pigment is a naphthol 
pigment preferably a p-naphthol or a p-oxynaphthoic acid (BONA) pigment 

5* The pigment composition according to claim 3 wherein the organic pigment is a mono- or 
diaryllde yellow pigment selected from C.t Pigment Yellow 1, 2, 10, 12, 13, 14, 17, 61, 62, 
63, 64, 65. 73. 74, 75. 83. 127, 168. 174, 176, 188 and 191. 

6. The pigment composition according to claim 5 wherein the organic pigment is a 
monoaryllde yellow pigment selected from C.l. Pigment Yellow 1 , C.tPigment Yellow 2, 
C.LPigment Yellow 66, C.I.Pigment Yellow 73, C.I.PIgment Yellow 74 and C.l. Yellow 75. 

7. The pigment composition according to claim 5 wherein the organic pigment is a diaryllde 
yellow pigment selected from C.tPigment Yellow 12, C.L Pigment Yellow 13, C.l. Pigment 
Yellow 1 4. C.t Pigment Yellow 17 and C.l. Pigment Yellow 83. 
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8. The pigment composition according to claim 3 wiierein the organic pigment is a cflsazo 
orange pigment selected from C.i. Pigment Orange 16 and C.l. Pigment Orange 34. 

9. The pigment composition according to claim 4 wherein the organic pigment is a naphthol 
red pigment selected from 0.1. Pigment Red 48:1, C.l- Pigment Red 48:2, C.l. Pigment Red 
48:3, C.l. Pigment Red 48:4, C.l. Pigment Red 48:5. C.l. Pigment Red 49:1, C.l. Pigment 
Red 

52:1 . C.l. Pigment Red 52:2, C.l. Pigment Red 52:3. C.l Pigment Red 53:1, C.l. Pigment Red 
53:2, C.l. Pigment Red 53:3, C.l. Pigment Red 57:1, C.l. Pigment Red 57:2, C.l. Pigment 
Red 58:2, C.l. Pigment Red 58:4, C.l. Pigment Red 63:1 and C.l. Pigment Red 64:1. 

10. The pigment composition according to claim 3 wherein the organic pigment is a blue or 
green copper phthalocyanlne pigment selected from C.l. Pigment Blue 15:3, CI. Pigment 
Blue 15:4, C.l. Pigment Green 7 and C.l. Pigment Green 36. 

1 1 . The pigment composition according to claim 1 wherein the anionic dye is selected from 
acid dyes, direct tjyes, reactive dyes and mordant dyes. 

12. The pigment composition according to dalm 1 wherein the anionic dye is an organic 
pigment derivative containing one or more acidic groups. 

13. The pigment composition according to claim 1 1 wherein the anionic dye is an acid dye 
selected from C.l Acid Black 1 , 24 and 48, CLAcid Blue 1 , 7, 9, 25, 29. 40, 45, 74, 80, 83, 
90, 92, 113, 120, 129 and 147, C.l. Acid Green 1, 3, 5, 25, 27, and 50, C.l. Acid Orange 6. 7. 
8, 10, 12, 51, 52, 63 and 74, C.l. Acid Red 1, 4, 8, 14, 17, 18, 26, 27, 29, 37, 44. 50, 51, 52, 
66, 73, 88, 97, 103, 114, 150, 151 and 183, C.l. Add Violet 7 and 17, and C.l. Add Yellow 1 
9, 11, 17. 23, 25. 29, 34, 36, 42, 54, 76, 99 and 169. 

14. The pigment composition according to dalm 1 1 wherein the anionic dye is a direct dye 
selected from C.l. Direct Blue 1, 14, 53 and 71, C.l. Direct Violet 51. C.l. Direct Red 2. 23. 
28, 75, 80 and 81, and C.l. Direct Yellow 4, 8, 9, 12, 27, 50, 62 and 172. 
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15. The pigment composition according to claim 11 wherein the anionic dye is a reactive dye 
selected from C.I, Reactive Black 6, C.l Reactive Blue 2, 4 and 15, C.I. Reactive Orange 16, 
C.I. Reactive Red 2 and 4, and C.l. Reactive Yellow 2. 



16. The pigment composition according to claim 1 1 wherein the anionic dye Is a mordant dye 
selected from C.L Mordant Black 17 and C.l. Mordant Violet 5. 

17. The pigment composition according to claim 1 wherein the cationic dye is a(n) azo, 
azomethin, methin, polymethin, azine, cyanine, oxazine, thiazine, thiazole, acrldine, 
anthraquinone, triarylmethan, xanthene or ketone Imine dye. 



18. The pigment composition according to claim 1 wherein the cationfo dye is an organic 
pigment derivative containing one or more basic groups. 

19. The pigment composition according to claim 17 wherein the cationic dye is a black dye 
selected from C.l. Basic Black 2 and C.l. Basic Black 7. 

20. The pigment composition according to claim 17 wherein the cationic dye is a blue dye 
selected from C.l. Basic Blue 1. 3, 6, 7, 9, 11, 12, 16, 17, 24, 26, 40, 41, 57, 66, 80, 123 and 
159. 

21. The pigment composition according to claim 17 wherein the cationic dye is a green dye 
selected from C.l. Basic Green 1 , 4 and 5. 

22. The pigment composition according to claim 17 wherein the cationic dye Is a orange 
dye selected from C.l. Basic Orange 2, 14, 21 and 54. 

23. The pigment composition according to claim 17 wherein the cationic dye is a red dye 
selected from C.l. Basic Red 1, 2, 5, 9, 10, 13, 22. 29, 46 and 54. 

24. The pigment composition according to claim 17 wherein the cationic dye is a violet dye 
selected from C.L Basic Violet 1 , 2, 3, 4, 10 and 35. 
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as. The pigment composition according to claim 17 wiiereln the cationic dye is a yellow dye 
selected from C.L Basic Yellow 1, 2. 11, 13, 17, 19, 21. 24, 28. 40. 45, 53, 61. 63 and 73. 

26. The pigment composition according to claim 1 wherein combination (2) comprises an 
anionic pigment derivative and a cationic pigment derivative, one of said derivatives being 
not derived from organic pigment (1). 

27. The pigment composition according to claim 1 wherein combination (2) comprises 
the pairs of 

cationic (positively charged) dye + anionic (negatively charged) dye, 
"~ cationic (positivelyicfiaTgedy pigmemiie^^ + anionic (negatively charged) dyeTor 
cationic (positively charged) dye + anionic (negatively charged) pigment derivative. 

28. The pigment composition according to claim 1 containing from 50.1 to 99.8% by weight 
(b.w.), preferably from 80.0 to 99.0% (b.w.) of the organic pigment (1), from 0.1 to 49.8% 
(b.w.), preferably from 0.5 to 10.0% (b.w.) of at least one anionic coloured compound, and 
from 0.1 to 49.8% (b.w.), preferably from 0.5 to10% (b.w.) of at least one cationic coloured 
compound. 

29. The pigment composition according to claim 28 containing further additives. 

30. The pigment composition according to daim 1 which is an aqueous composition, 
preferably a pigment dispersion, of organic pigment (1) and said anionic and cationic 
coloured compounds. 

31. The pigment composition according to claim 1 which is a solid composition, preferably a 
pigment powder or pigment granules. 

32. Method for preparing frie pigment composition according to claim 30 comprising adding 
said anionic and cationic coloured compounds to the organic pigment (1) during Its synthesis, 
or adding a separately prepared and Isolated complex of said anionic and cationic coloured 
compounds to tiie organic pigment (1). 
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33. Method for preparing the pigment composition according to claim 31 comprising 
dispersing the organic pigment in aqueous solutions of said anionic and cationic coloured 
compounds, cooling the dispersion, filtering and washing until salt free, and then drying - 
and/or granulating the obtained presscake. . . : 

34. A non-aquous printing ink composition or paint system comprising the pigment 
composition according to claim 1. 

35. A method for preparing a non-aqueous printing Ink composition or paint system 
according to claim 32 comprising adding said pigment compositions to a conventional 
printing Ink formulation-orpaintsystem: 

36. Use of the non-aqueous printing ink compositions or paint systems according to claim 32 
in printing and painting procedures. 
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Pigment compositions comprising an organic (Mgment and a combination of at ieast two 
nonnally vyater-soluble cotured compounds (dyes) of opposiiig charge, i.e. of at least one 
anidnfc^and orie catidnic dye are provided. The compositipns'impartimp^^ theology ori 
non-aqueous pigment based printing Ivks and paints. 
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